Objectives Dizziness presentations pose many clinical challenges. The objective of this study is to broadly summarize the evidence base that supports clinical decisions in dizziness presentations. Methods MEDLINE (1966, Web of Science and The Cochrane Library were searched for articles with clinical relevance on topics concerning dizziness. Additional sources were also searched for clinical practice guidelines. The following information was abstracted from each article: year of publication, journal type, type of article and the topics of the article. Results Of nearly 3000 articles identified, 1244 articles met the inclusion criteria. The most common article type was a case report or case series, followed by expert opinion or review articles, studies of medical tests and clinical trials. Meta-analyses and systematic reviews were found on benign paroxysmal positional vertigo and Meniere's disease, but only a few other topics. No clinical practice guidelines were found that focus specifically on dizziness. Conclusions The evidence base for the evaluation and management of dizziness seems to be weak. Future work to establish or summarize evidence in clinically meaningful ways could contribute to efforts to optimize patient care and health care utilization for one of the most common presenting symptoms.
Introduction
Physicians are often faced with difficult decisions when evaluating and managing patients with dizziness. Diagnosing a specific cause can be a challenge as the symptom descriptions are often vague and examination findings overlap among potential causes [1] [2] [3] . Once a differential diagnosis is formulated, it is not clear what tests -if any -will add clinical value [4] [5] [6] [7] . Finally, decisions about therapies must weight potential benefit against potential harm.
Evidence-based medicine guides clinical decision making by integrating the best research evidence with clinical expertise [8] .
The main platform for evidence-based medicine is the medical literature. In the current study, we sought to take a '30 000 foot view' of the medical literature to broadly describe the evidence base for the evaluation and management of dizziness; a common [9, 10] condition for which concerns regarding effectiveness and quality of care exist [11] [12] [13] . This type of broad investigation is an important early step in the efforts to optimize patient care and health care utilization.
Methods

Search strategies
With the help of a medical librarian, the English language literature was searched for articles on the topic of dizziness from 1966 through 27 September 2007, using MEDLINE and Web of Science. The MEDLINE database was searched using two search sets of Medical Subject Heading terms that were exploded and then combined: (1) dizziness, vestibular diseases and gait disorders, neurologic; and (2) physical examination, disease attributes, diagnosis, randomized controlled trials, decision support techniques and sensitivity and specificity. These two sets were limited to humans and English language, and then combined. The search was limited to case reports, classical articles, clinical conferences, clinical trials, comparative studies, consensus development conferences, evaluation studies, guidelines, meta-analyses, multicentre studies, review, or validation studies. Web of Science was searched by using two search sets: (1) 
Study selection
We included studies with clinical relevance for patients with dizziness. Articles were excluded when the principal topic was syncope, falling, the auditory system, surgical approaches, or surgical outcomes.
Data abstraction and analysis
Abstracts of all relevant articles were reviewed and data were extracted by one author (K. A. K.) into a database that included the following: first author, year of publication, journal name, journal type (e.g. otolaryngology, neurology, general medicine, other), type of article and up to three clinical topics. Standard definitions of study design were used to classify each article type [14] . Articles were classified as a study of a medical test whenever the objective was to investigate the clinical usefulness of a testranging from phase I studies of medical tests (i.e. case-control design) to phase IV studies of medical tests (i.e. randomized controlled trial design with the test considered to be the intervention) [15] . The categories of clinical topics included both specific disorders (e.g. benign paroxysmal positional vertigo [BPPV], Meniere's disease, cerebrovascular disease) and also broader categories such as general dizziness presentation. Descriptive statistics were used to summarize the findings.
Results
A total of 2966 articles were identified by the search. After review, 1244 met inclusion criteria. More than half (55%) of all identified articles were published in otolaryngology specialty journals. An additional 21% of articles were published in neurology specialty journals. Only 10% of articles were published in the general medical literature. The remaining 14% of articles were published in other specialty journals.
Types of articles
The distribution of article types is shown in the Fig. 1 . Case report/ series (41%) and expert opinion/review articles (23%) were the most common types of articles identified. Clinical trials comprised 9% of the articles. Meta-analyses/systematic reviews (1%) and guideline statements (<1%) were the least commonly identified.
Topics of articles
General dizziness presentation was the most common topic (32%) (Appendix). The most common specific disorder topics were benign paroxysmal positional vertigo (13%), cerebrovascular disease (8%), and Meniere's disease (5%). Among clinical trials, BPPV was the most common topic. Cerebrovascular disease was the most common specific topic of case reports or case series. Most studies of diagnostic tests evaluated vestibular tests (e.g. electronystagmography, rotational chair testing, posturography).
Meta-analyses & systematic reviews
Six meta-analyses were found (Table 1) , four of which assessed the effects of an intervention [16] [17] [18] [19] . Three of the meta-analyses assessed the efficacy of the canalith repositioning manoeuvre for treatment of BPPV [17] [18] [19] . Of the articles that did not assess a treatment intervention, one was on the topic of posturography [20] and the other reported on the prevalence of dizziness symptoms and cerebellopontine angle mass lesions [20] . Eight systematic reviews were found; five of these assessed the effects of an intervention (Table 1) [21] [22] [23] [24] [25] . The reviews that did not assess an intervention were on the following topics: accuracy and reliability of symptoms and findings on neurological examination in patients with suspected stroke or transient ischaemic attacks (dizziness was a minor topic) [26] , causes of vertigo in the primary care setting [27] , and the aetiology, prognosis and diagnostic evaluation of dizziness [28] .
Guidelines
Eight guidelines of clinical relevance were found (Table 1 ) [29] [30] [31] [32] [33] [34] [35] [36] . No guideline broadly addresses dizziness presentations. One guideline offers criteria for the diagnosis of Meniere's disease [30] . Evaluation and management guidelines that address dizziness were found on the following topics: ischaemic stroke [35] , herpes zoster (including the Ramsay Hunt vestibulo-cochlear syndrome) [36] , nystagmus [33] and acoustic neuroma [29] . Three 
Discussion
Physicians rely on the medical literature to inform decisions, but our study suggests that the evidence base for dizziness evaluation and management is weak. Meta-analyses and systematic reviews are particularly important to clinicians because these study designs minimize bias and summarize evidence in a manner useful to clinicians [8] . Other than BPPV and Meniere's disease, metaanalyses and systematic reviews were only found on alternative interventions and some other non-interventional topics. Clinicians must also rely on the medical literature to decide about the usefulness of diagnostic tests. Most studies of medical tests pertaining to dizziness evaluate vestibular tests. Two guidelines both give consensus support of the clinical utility of vestibular tests [31, 32] . The guidelines, however, do not summarize important measures of diagnostic accuracy (e.g. sensitivity, specificity and likelihood ratios) -the information which is the most useful when making medical decisions [8] . When the sensitivity and specificity of posturography was assessed by a meta-analysis design, both of these operating characteristics were only about 50% for identifying vestibular disorders [20] -indicating that the test results do not influence the probability of the outcome. Imaging studies are increasingly used in dizziness evaluations, but no meta-analysis was found that measures the operating characteristics of these tests in dizziness presentations. The guideline on the topic of imaging studies in dizziness directs the choice of test after the decision has been made to order one [34] , but does not offer guidance about who needs an imaging study.
We did not find a guideline of consensus recommendations for the evaluation and management of dizziness presentations. In fact, none of the guidelines found in this study were even intended to be a clinical practice guideline for dizziness. The main purpose of the guideline on Meniere's disease was to establish design and reporting criteria for research studies [30] . The statement on acoustic neuroma [29] stems from a National Institutes of Health Consensus Development Conference -which aim to present useful consensus information to health professionals, but not are not intended to be clinical practice guidelines. The guideline on ischaemic stroke only briefly addresses dizziness [35] .
Limitations
Consensus grading of article quality was not performed because it was beyond the scope of the current study. Although the reliability of the article classifications was not assessed because only one reviewer classified the articles, this potential source of bias is minimal as only basic descriptive information was abstracted from each article.
Conclusions
The evidence base for the evaluation and management of dizziness appears to be weak. Research should address questions such as, 'Which dizziness patients are likely to benefit from having a brain image, vestibular test, audiogram, or blood work?' -as these tests are expensive, inconvenient and often bothersome to patients, and are generally of very low yield [4] . Evidence for interventionsother than re-positioning for BPPV -is either insufficient or absent entirely. Thus, more empirical studies, systematic reviews and meta-analyses on relevant dizziness topics are needed so that evidence is established in a way that will inform clinicians and also research agenda. Guideline statements can then be developed to translate evidence into actual recommendations for clinical care. With these goals as priorities, future work could make an important contribution to the efforts to optimize patient care and health care utilization for one of the most common symptom presentations in all of medicine.
